Abstract -Rotor flying manipulator (RFM) is a system composed of a rotorcraft and a manipulator. RFM possesses great potential applications and thus has got much concern of the researchers all over the world. However, controller design of the RFM is challenging because of the dynamical coupling between the rotorcraft and the manipulator perplexes the whole system model structure, so the flight performance of the system is more sensitive to some uncertainty factors. Generally, the rotorcraft system of the RFM can be a main-tail-rotor helicopter or multi-rotor aircrafts, which are of completely different flight characteristics. Thus, it is valuable to conduct quantitative coupling analysis of the RFM with different flight platforms. This paper is aimed at this problem. We first construct the dynamics model of the RFM system with respect to different flight platforms, respectively. Then, coupling force and moment are computed quantitatively, and the comparative analysis on the influence of the motion state on them is conducted. Finally, some conclusions are given to show different performances of different kinds of RFM systems.
I. INTRODUCTION
R otor aircrafts (RA) equipping one or multi-degree of freedom (DOF) manipulator have been coming up and also become a hot topic in the current research society [1] [2] [3] [4] . Although, only added a grasping tool on the flying platform, called rotor flying manipulator (RFM), which can transform the RA from the passively environmental detection and situational evaluation to actively touch with the external environment. The RFM not only has the ability of vertical take-off and landing, hovering, low altitude and low-speed flight, limited launching spaces and good manoeuvring just like RA, but also assembling and grasping objects hence the RFM has a widespread application field.
At present, research institutions from the USA and Europe have made some achievements on RFM. In [1] , GRASP Lab of Pennsylvania university used a one degree of freedom manipulator attached on a quadrotor to enable high-speed grasping maneuvers and developed a dynamical model directly in the image space, a geometric visual controller based on second order dynamics was presented. In [2] , DLR brought an autonomous helicopter with a 7 degree of freedom industrial manipulator and considered the coupling between manipulator and helicopter. In [3], we constructed a detailed dynamic model of RFM based on helicopter and studied the influence of the changing mass of manipulator responding to the effect of the stability of the open loop systems. Especially, the ARCAS project made a great contribution in this research field [5] . However, the attention on the study of the coupling analysis is rare, especially on the different flying platforms.
Different flying platforms have their special characteristics, so there are different effects on dynamic modeling and coupling analysis when equipping active grasping tools on them [6] [7] [8] [9] [10] . The main-tail-rotor helicopter has a stronger coupling in lateral and longitudinal direction, therefore, need a complex vehicle controller and it also has non-zero attitude angle at the trim point. It can be powered by a turbine engine, so the load capacity and endurance capacity are strong. However, multi-rotor, i.e., quadrotor and eight-rotor aircraft can be easily decoupled in lateral and longitudinal, and have better symmetrical feature, the attitude angles of them are zeros in the equilibrium point. Hence, most of RFM adopts multi-rotor as a flying platform because: 1) can simplify the flying platform controller design and apply the inner and outer loop methods to design the controller for RFM. 2) When one or several engines at fault, the system can work in normal. But most multi-rotor aircrafts powered by batteries, so endurance capacity and load capacity is weak. We care about the coupling effects when the active grasping devices move on different flying platforms and choose the best platform for the actual task.
In this paper, we first built a dynamic model of RFM based on main-tail-rotor helicopter and eight-rotor, then represented the error model corresponding to the two platforms, next studied the influence of movement coupling toward to them. Finally, by some simulation results shown the influence degree to different platforms which will benefit to choose a platform and controller design of RFM according to the actual situations.
II. DYNAMIC MODELING ON DIFFERENT FLYING PLATFORM

A. Dynamic modeling of multi-rigid body
We can regard the RFM on different platform as a multi-rigid body. In the Fig.1 set up the system structure sketch, the detailed description shown in [3] . 
B.
heli
F is the nipulator; R is inertial frame 3],
Moments and icopter
The external in-tail-rotor h ressed by the ) ( In the inerti subsequent fo 
